Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.004 Å; R factor = 0.075; wR factor = 0.221; data-to-parameter ratio = 17.0.
The title compound, C 15 H 15 NO 3 , contains a carbazole skeleton with an ethoxycarbonyl group at the 3 position. In the indole ring system, the benzene and pyrrole rings are nearly coplanar, forming a dihedral angle of 1.95 (8) . The cyclohexenone ring has an envelope conformation. In the crystal structure, pairs of strong N-HÁ Á ÁO hydrogen bonds link the molecules into centrosymmetric dimers with R 2 2 (10) ring motifs. -contacts between parallel pyrrole rings [centroid-centroid distance = 3.776 (2) Å ] may further stabilize the structure. A weak C-HÁ Á Á interaction is also observed.
Related literature
For tetrahydrocarbazole derivatives as synthetic precursors of cyclic indole-type alkaloids of biological interest, see: Abraham (1975) ; Phillipson & Zenk (1980) ; Saxton (1983) . The title compound is used in the synthesis of a precursor for the synthesis of the anti-tumor drug ellipticine (Ergü n et al., 2004) . Murraya L. (Rutaceae) is a genus of shrubs or small trees from Southern Asia (Chang, 1977) from which carbazole alkaloids have been isolated (Chakraborty & Roy, 1991) . For the biological activity of carbazole alkaloids, see: Kondo et al. (1986); Te Paske et al. (1989a,b) . For related structures, see : Ç aylak et al. (2007) ; Uludag et al. (2009) . For bond-length data, see: Allen et al. (1987) . For ring-motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz þ 1; (ii) Àx; Ày þ 2; Àz. Cg3 is the centroid of the C5A/C5-C8/C8A ring.
Data collection: APEX2 (Bruker, 2007 ); cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 (Abraham, 1975; Phillipson & Zenk, 1980; Saxton, 1983) . The title compound was used in the synthesis of the precursor compound for the synthesis of anti-tumor drug ellipticine (Ergün et al., 2004) . Murraya L. (Rutaceae) is a genus of shrubs or small trees from Southern Asia (Chang, 1977) . The main constituent of this genus include carbazole alkaloids (Chakraborty & Roy, 1991) . Several biological properties have been reported for carbazole alkaloids including antibiotic, cytotoxic and antiviral activities (Kondo et al., 1986; Te Paske et al., 1989a,b) . The title compound may also be used as a precursor in the synthesis of Murraya alkaloids. The present study was undertaken to ascertain its crystal structure.
The molecule of the title compound ( Fig. 1 ) contains a carbazole skeleton with a carboxyethyl group at position 3, where the bond lengths (Allen et al., 1987) and angles are within normal ranges.
An examination of the deviations from the least-squares planes through individual rings shows that rings B (C4a/C5a/ C8a/N9/C9a) and C (C5a/C5-C8/C8a) are nearly coplanar [with a maximum deviation of -0. In the crystal structure, pairs of strong intermolecular N-H···O hydrogen bonds (Table 1) link the molecules into centosymmetric dimers with R 2 2 (10) ring motifs (Bernstein et al., 1995) (Fig. 2) , in which they may be effective in the stabilization of the structure. The π-π contact between the pyrrole rings, Cg2-Cg2
Cg2 is centroid of the ring B (C4a/C5a/C8a/N9/C9a)] may further stabilize the structure, with centroid-centroid distance of 3.776 (2) Å. There also exists a weak C-H···π interaction (Table 1) .
For the preparation of the title compound, a solution of ethyl 1,2,3,4-tetrahydro-9H-carbazole-3-carboxylate (5.00 g, 20.5 mmol) in methanol (25 ml) was added dropwise to a solution of periodic acid (9.35 g, 41.0 mmol) in methanol-water (1:1, 100 ml) at 273 K. The reaction mixture was stirred for 1 h at 273 K, then stirring was continued for a further 1 h at room temperature. The solvent was evaporated, then the residue was dissolved in chloroform and washed first with sodium carbonate (10%, 50 ml) and then with sodium bisulfite (10%, 50 ml). The organic layer was dried over anhydrous magnesium sulfate and the solvent was evaporated. The residue was chromatographed on silica gel using ethyl acetate and crystallized from methanol (yield; 3.17 g, 67%, m.p. 411 K).
supplementary materials sup-2 Refinement
The highest peak in the final difference electron-density map is apart 0.94 Å from atom C3. Atom H9 (for NH) was located in difference Fourier map and refined isotropically. The remaining H atoms were positioned geometrically, with C-H = 0.95, 1.00, 0.99 and 0.98 Å for aromatic, methine, methylene and methyl H, respectively, and constrained to ride on their parent atoms, with U iso (H) = xU eq (C), where x = 1.5 for methyl H and x = 1.2 for all other H atoms. Figures   Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

